The invariant projections of the energy-momentum tensors of Lagrangian densities for tensor fields over differentiable manifolds with contravariant and covariant affine connections and metrics [(Ln, g)-spaces] are found by the use of an non-null (non-isotropic) contravariant vector field and its corresponding projective metrics. The notions of rest mass density, momentum density, energy current density and stress tensor are introduced as generalizations of these notions from the relativistic continuum media mechanics. The energy-momentum tensors are represented by means of the introduced notions and the corresponding identities are found. The notion of covariant differential operator along a contravariant tensor field is introduced. On its basis, as a special case, the notion of contravariant metric differential operator is proposed. The properties of the operators are considered. By the use of these operators the notion of covariant divergency of a mixed tensor field is determined. The covariant divergency of tensor fields of second rank of the types 1 and 2 is found. Invariant representations of the covariant divergency of the energymomentum tensor are obtained by means of the projective metrics of a contravariant non-isotropic (non-null) vector field and the corresponding rest mass density, momentum density, and energy flux density. An invariant representation of the first Noether identity is found as well as relations between the covariant divergencies of the different energy-momentum tensors and their structures determining covariant local conserved quantities.
1 Invariant projections of a mixed tensor field of second rank
In the relativistic continuum media mechanics notions are introduced as generalizations of the same notions of the classical continuum media mechanics. This has been done by means of the projections of the (canonical, symmetric of Belinfante or symmetric of Hilbert) energy-momentum tensors along or orthogonal to a non-isotropic (non-null) contravariant vector field. There are possibilities for using the projections for finding out the physical interpretations of the determined energy-momentum tensors. In an analogous way as in (pseudo) Riemannian spaces without torsion (V n -spaces), the different relations between the quantities with well known physical interpretations can be considered as well as their application for physical systems described by means of mathematical models over differentiable manifold with affine connections and metrics [(L n , g)-spaces].
The energy-momentum tensors are obtained as mixed tensor fields of second rank of type 1 [by the use of the procedure on the grounds of the method of Lagrangians with covariant derivatives (MLCD) [1] ]
in contrast to the mixed tensor fields of second rank of type 2
{e α } and {e α } are non-co-ordinate (non-holonomic) covariant and contravariant basic vector fields respectively, (α, β = 1, ..., n), {dx i } and {∂ i } are coordinate (holonomic) covariant and contravariant basic vector fields respectively (i, j = 1, ..., n), dim(L n , g) = n.
To every covariant basic vector field a contravariant basic vector field can be juxtaposed and vice versa by the use of the contravariant and covariant metric tensor fields g(e γ ) = g αγ · e α , g(∂ j ) = g ij · dx i , g(e γ ) = g αγ · e α , g(dx
On this basis a tensor field of the type 2 can be related to a tensor field of the type 1 by the use of the covariant and contravariant tensor fields g = g ij ·dx i .dx
The Kronecker tensor field appears as a mixed tensor field of second rank of the type 1 Kr = g 
The corresponding to the Kronecker tensor field mixed tensor field of the type 2 Kr = g(Kr)g = g αγ · g γβ · e α ⊗ e β = g ik · g kj · dx i ⊗ ∂ j (17) does not appear in general as a Kronecker tensor field. 
The representation of the tensor fields of the type 1 by the use of the nonisotropic (non-null) contravariant vector field u and its projective metrics h u and h u corresponds in its form to the representation of the viscosity tensor and the energy-momentum tensors in the continuum media mechanics in V 3 -or V 4 -spaces, where ε G is the inner energy density, G π is the conductive momentum, e.
G s is the conductive energy flux density and G S is the stress tensor density. An analogous interpretation can also be accepted for the projections of the energy-momentum tensors found by means of the method of Lagrangians with covariant derivatives (MLCD).
Energy-momentum tensors and the rest mass density
The covariant Noether identities (generalized covariant Bianchi identities) can be considered as identities for the components of mixed tensor fields of second rank of the first type. The second covariant Noether identity
can be written in the form θ − s T ≡ Q ,
where
θ is the generalized canonical energy-momentum tensor (GC-EMT) of the type 1; s T is the symmetric energy-momentum tensor of Belinfante (S-EMT-B) of the type 1; Q is the variational energy-momentum tensor of Euler-Lagrange (V-EMT-EL) of the type 1.
The second covariant Noether identity for the energy-momentum tensors of the type 1 is called second covariant Noether identity of type 1.
By means of the non-isotropic contravariant vector field u and its corresponding projective metric the energy-momentum tensors can be represented in an analogous way as the mixed tensor fields of the type 1.
The structure of the generalized canonical energy-momentum tensor and the symmetric energy-momentum tensor of Belinfante for the metric and non-metric tensor fields has similar elements and they can be written in the form
On the analogy of the notions of the continuum media mechanics k G is called viscosity tensor field.
G and k G can be written by means of u, h u and h u in the form
From the relation (21) the relations between the different projections of G and k G follow. If we introduce the abbreviation ε G = ρ G , then
and G can be written by means of (21) in the form
is the rest mass density of the energy-momentum tensor G of the type 1. This type of representation of a given energy-momentum tensor G by means of the projective metrics of u and ρ G is called representation of G by means of the projective metrics of the contravariant non-isotropic (non-null) vector field u and the rest mass density ρ G .
There are other possibilities for representation of G by means of u and its corresponding projective metrics.
If we introduce the abbreviation
where p G is the momentum density of the energy-momentum tensor G of the type 1, then G can be written in the form
The representation of G by means of the last relation is called representation of G by means of the projective metrics of the contravariant non-isotropic contravariant vector field u and the momentum density p G .
By the use of the relations
valid (because of their constructions) for every energy-momentum tensor G and the definitions
where e G is the energy flux density of the energy-momentum tensor G of the type 1, the tensor field G can be written in the form
The representation of G by means of the last expression is called representation of G by means of the projective metrics of the contravariant non-isotropic vector field u and the energy flux density e G .
The generalized canonical energy-momentum tensor θ can be represented, in accordance with the above described procedure, by the use of the projective metrics of u and the rest mass density ρ θ
(47) In a co-ordinate basis θ, (θ)g and g(θ) can be represented in the forms
The symmetric energy-momentum tensor of Belinfante s T can be represented in an analogous way by the use of the projective metrics h u and h u and the rest mass density ρ T in the form
In a co-ordinate basis s T , ( s T )g and g( s T ) can be represented in the forms
The variational energy-momentum tensor of Euler-Lagrange Q can be represented in the standard manner by the use of the projective metrics h u , h u and the rest mass density ρ Q in the form
In a co-ordinate basis Q, (Q)g and g(Q) can be represented in the forms
The introduced abbreviations for the different projections of the energymomentum tensors have their analogous forms in V 3 -and V 4 -spaces, where their physical interpretations have been proposed [2] , [3] (S.383-385). The stress tensor in V 3 -spaces has been generalized to the energy-momentum tensor s T in V 4 -spaces. The viscosity stress tensor sk T appears as the tensor T in the structure of the symmetric energy-momentum tensor of Belinfante s T .
On the analogy of the physical interpretation of the different projections, the following definitions can be proposed for the quantities in the representations of the different energy-momentum tensors:
A. 
From the properties of the different projections it follows that the conductive momentum density π (or π) is a contravariant vector field orthogonal to the vector field u. The conductive energy flux density e · s (or e · s) is also a contravariant vector field orthogonal to u. The stress tensor S (or S) is orthogonal to u independently of the side of the projection by means of the vector field u.
The second covariant Noether identity θ − s T ≡ Q can be written by the use of the projections of the energy-momentum tensors in the form
After contraction of the last expression consistently with u and g and taking into account the properties (84) ÷ (86) the second covariant Noether identity disintegrates in identities for the different projections of the energy-momentum tensors
If the covariant Euler-Lagrange equations of the type δ v L/δV A B = 0 are fulfilled for the non-metric tensor fields of a Lagrangian system and g Q = 0, then the variational energy-momentum of Euler-Lagrange Q = v Q+ g Q is equal to zero. This fact leads to vanishing the invariant projections of Q (ρ Q = 0,
. The equality which follows between θ and s T has as corollaries the identities
From the first identity (ρ θ ≡ ρ T ) and the identity (88) for ρ , it follows that the covariant Euler-Lagrange equations of the type δ v L/δV A B = 0 for non-metric fields V and g Q = 0 appear as sufficient conditions for the unique determination of the notion of rest mass density ρ for a given Lagrangian system.
Proposition 1
The necessary and sufficient condition for the equality
is the condition ρ Q = 0. Proof. It follows immediately from the first identity in (88).
The condition ρ Q = 0 leads to the violation of the unique determination of the notion of rest mass density and to the appearance of three different notions of rest mass density corresponding to the three different energy-momentum tensors for a Lagrangian system. Therefore, the violation of the covariant EulerLagrange equations δ v L/δV A B = 0 for the non-metric tensor fields or the existence of metric tensor fields in a Lagrangian density with g Q = 0 induce a new rest mass density (a new rest mass respectively) for which the identity (88) is fulfilled.
The identity ρ θ ≡ ρ T − ρ Q can be related to the physical hypotheses about the inertial, passive and active gravitational rest mass densities in models for describing the gravitational interaction. To every energy-momentum tensor a non-null rest mass density corresponds. The existence of the variational energymomentum tensor of Euler-Lagrange is connected with the existence of the gravitational interaction in a Lagrangian system in Einstein's theory of gravitation [4] and therefore, with the existence of a non-null active gravitational rest mass density. When a Lagrangian system does not interact gravitationaly, the active gravitational rest mass density is equal to zero and the principle of equivalence between the inertial and the passive rest mass density is fulfilled [5] - [8] .
From the second covariant Noether identity of the type 1. by means of the relations
one can find the second covariant Noether identity of the type 2. for the energymomentum tensors of the type 2. in the form
The invariant representation of the energy-momentum tensors by means of the projective metrics h u , h u and the rest mass density allows a comparison of these tensors with the well known energy-momentum tensors from the continuum media mechanics (for instance, with the energy-momentum tensor of an ideal liquid in V 4 -spaces:
It follows from the comparison that the Lagrangian invariant L can be interpreted as the pressure p = L characterizing the Lagrangian system. This possibility for an other physical interpretation than the usual one (in the mechanics L is interpreted as the difference between the kinetic and the potential energy) allows a description of Lagrangian systems on the basis of phenomenological investigations determining the dependence of the pressure on other dynamical characteristics of the system. If these relations are given, then by the use of the method of Lagrangians with covariant derivatives (MLCD) the corresponding covariant Euler-Lagrange equations can be found as well as the energy-momentum tensors.
The use of a contravariant non-isotropic (non-null) vector field u and its corresponding projective metrics h u and h u is analogous to the application of a non-isotropic (time-like) vector field in the s. c. monad formalism [(3 + 1) -decomposition] in V 4 -spaces for description of dynamical systems in Einstein's theory of gravitation (ETG) [9] - [17] , [3] , [18] .
The contravariant time-like vector field has been interpreted as a tangential vector field at the world line of an observer determining the frame of reference (the reference frame) in the space-time. By the use of this reference frame a given physical system is observed and described. The characteristics of the vector field determine the properties of the reference frame. Moreover, the vector field is assumed to be an absolute element in the scheme for describing the physical processes, i. e. the vector field is not an element of the model of the physical system. It is introduced as a priory given vector field which does not depend on the Lagrangian system. In fact, the physical interpretation of the contravariant non-isotropic vector field u can be related to two different approaches analogous to the method of Lagrange and the method of Euler in describing the motion of liquids in the hydrodynamics [19] .
In the method of Lagrange, the object with the considered motion appears as a point (particle) of the liquid. The motion of this point is given by means of equations for the vector field u interpreted as the velocity of the particle. The solutions of these equations give the trajectories of the points in the liquid as basic characteristics of the physical system. In this case, the vector field u appears as an element of the model of the system. It is connected with the motions of the system's elements. Therefore, a Lagrangian system (and respectively its Lagrangian density) could contain as an internal characteristic a contravariant vector field u obeying equations of the type of the Euler-Lagrange equations and describing the evolution of the system.
In the method of Euler, the object with the considered motion appears as the model of the continuum media. Instead of the investigation of the motion of every (fixed by its velocity and position) point (particle), the kinematic characteristics in every immovable point in the space are considered as well as the change of these characteristics after moving on to an other space point. The motion is assumed to be described if the vector field u is considered as a given (or known) velocity vector field.
The (n − 1) + 1 decomposition (monad formalism) can be related to the method of Euler or to the method of Lagrange:
(a) Method of Euler. The vector field u is interpreted as the velocity vector field of an observer who describes a physical system with respect to his vector field (his velocity). This physical system is characterized by means of a Lagrangian system (Lagrangian density).
The motion of the observer (his velocity vector field) is given independently of the motion of the considered Lagrangian system.
(b) Method of Lagrange. The vector field u is interpreted as the velocity vector field of a continuum media with a co-moving with it observer. The last assumption means that the velocity vector field of the observer is identical with the velocity vector field of the media where he is situated.
The motion of the observer (his velocity vector field) is determined by the characteristics of the (Lagrangian) system. Its velocity vector field is, on the other side, determined by the dynamical characteristics of the system by means of equations of the type of the Euler-Lagrange equations.
3 Energy-momentum tensors and the momentum density
In the first section of this paper the notion of momentum density of an energymomentum tensor G has been introduced as
where ρ G .u is the convective momentum density of the energy-momentum tensor G; G π is the conductive momentum density of the energy-momentum tensor G. The tensor field G can be represented by means of the projective metrics h u and h u in the form
At the same time the relations are fulfilled
The Kronecker tensor can be represented in the form
The generalized canonical energy-momentum tensor θ will have then the
In a co-ordinate basis θ, (θ)g and g(θ) can be written in the forms
The symmetric energy-momentum tensor of Belinfante s T can be represented by means of the projective metrics h u , h u and the momentum density p T in the form
In a co-ordinate basis s T , ( s T )g and g( s T ) can be written in the forms
The variational energy-momentum tensor of Euler-Lagrange Q can be represented by means of the projective metrics h u , h u and the momentum density p Q in the forms
In a co-ordinate basis Q, (Q)g and g(Q) will have the forms
On the analogy of the notions in the continuum media mechanics one can introduce the following definitions connected with the notion momentum density of a given energy-momentum tensor:
A. Generalized canonical energy-momentum tensor θ (a) Momentum density of θ C. Variational energy-momentum tensor of Euler-Lagrange Q (a) Momentum density of Q From the covariant Noether identities for the rest mass and the conductive momentum densities, it follows the identity for the momentum density of the different energy-momentum tensors
If the Euler-Lagrangian equations δ v L/δV A B = 0 for the non-metric tensor fields are fulfilled and g Q = 0, then
The representations of the energy-momentum tensors of the type 2 is analogous to the representations of the energy-momentum tensors of the type 1 by the use of h u , h u and the momentum density.
Energy-momentum tensors and the energy flux density
In the first section the notion of energy flux density has been introduced for a given energy-momentum tensor G as
The energy-momentum tensors can be now represented by the use of the projective metrics h u , h u and the energy flux density in the forms
The Kronecker tensor Kr can also be represented by the use of e Kr , where
The structure of e G allows the introduction of the abbreviations: The generalized canonical energy-momentum tensor θ can be represented in the form
In a co-ordinate basis θ, (θ)g and g(θ) will have the forms
The symmetric energy-momentum of Belinfante s T can be represented by the use of e T in the form
or by means of the forms
In a co-ordinate basis s T , ( s T )g and g( s T ) will have the forms
The variational energy-momentum tensor of Euler-Lagrange Q can be represented in an analogous way by the use of the energy flux density e Q in the forms
On the analogy of the determined notions, the following abbreviations can be introduced for a given energy-momentum tensor:
A. Generalized canonical energy-momentum tensor θ. By means of the covariant Noether identities for the rest mass density and for the conductive energy flux density the identity for the energy flux density follows in the form e θ ≡ e T − e Q .
The relation between the momentum density and the energy flux density follows from the structure of their definitions
From the last expressions the relations
follow. By the use of the different representations of the energy-momentum tensors the different physical processes can be investigated. The application of an representation will depend on the role of the considered quantity (rest mass density, momentum density or energy flux density) in the dynamical process.
The physical interpretation of the introduced notions has been used for describing Lagrangian systems in V 4 -spaces, where the contravariant vector field u has been interpreted as a time-like vector field tangential to the trajectories of the moving in the space-time particles. A V 4 -space is considered as a model of the space-time.
Covariant divergency of a mixed tensor field
The operation of the covariant differentiation along a contravariant vector field can be extended to covariant differentiation along a contravariant tensor field.
The Lie derivative £ ξ u of a contravariant vector field u along a contravariant vector field ξ can be expressed by the use of the covariant differential operators ∇ ξ and ∇ u in the form
where T (ξ, u) is the contravariant torsion vector field
constructed by means of the components T αβ γ (or T ij k ) of the contravariant torsion tensor field T .
The Lie derivative £ ξ V of a contravariant tensor field
m (M ) along a contravariant vector field ξ can be written on the analogy of the relation for £ ξ u and by the use of the covariant differential operator ∇ ξ and an operator ∇ V in the form
∇ V ξ appears as a definition of the action of the operator ∇ V on the vector field ξ. Let we now consider more closely this operator and its properties.
Let a mixed tensor field K ∈ ⊗ k l (M ) be given in a non-co-ordinate (or co-ordinate) basis
The action of the operator ∇ V on the mixed tensor field K can be defined on the analogy of the action of ∇ V on a contravariant vector field ξ
where ∇ V is the covariant differential operator along a contravariant tensor field V
Remark. There is an other possibility for a generalization of the action of ∇ V on a mixed tensor field
The result of the action of this operator on a contravariant vector field ξ is identical with the action of the above defined operator ∇ V .
Remark. A covariant differential operator along a contravariant tensor field can also be defined through its action on mixed tensor fields in the form
The operator ∇ V differs from ∇ V in its action on a contravariant vector field and does not appear as a generalization of the already defined operator by its action on a contravariant vector field. It appears as a new differential operator acting on mixed tensor fields.
The covariant differential operator ∇ V has the properties: (a) Linear operator
The proof of this property follows immediately from (146) and the linear property of the covariant differential operator along a basic contravariant vector field.
(b) Differential operator (not obeying the Leibniz rule)
The proof of this property follows from the action of the defined in (146) operator ∇ V and the properties of the covariant derivative of the product of the components of the tensor fields K and S.
If the tensor field V is given as a contravariant metric tensor field g, then the covariant differential operator ∇ V (V = g) will have additional properties connected with the properties of the contravariant metric tensor field.
By means of the relations
e σ .e κ = 1 2 (e σ ⊗ e κ + e κ ⊗ e σ ) ,
the action of the contravariant metric differential operator on a mixed tensor field K can be represented in the form
The properties of the operator ∇ g are determined additionally by the properties of the contravariant metric tensor field of second rank:
(c) Differential operator (not obeying the Leibniz rule)
Remark. The definition of ∇ g in (149) differs from the definition in [6] , where ∇ g ≡ ∇ g , i. e. the contravariant metric differential operator is defined in the last case as a special case of the covariant differential operator ∇ V for V = g.
The notion of covariant divergency of a mixed tensor field has been used in V 4 -spaces for the determination of conditions for the existence of local conserved quantities and in identities of the type of the first covariant Noether identity. Usually, the covariant divergency of a contravariant or mixed tensor field has been given in co-ordinate or non-co-ordinate basis in the form
For full anti-symmetric covariant tensor fields (differential forms) the covariant divergency (called also codifferential) δ is defined by means of the Hodge operator * , its reverse operator * −1 and the external differential operator a d in the form [20] , [21] (pp. 147-149)
Remark. The Hodge operator is constructed by means of the permutation (Levi-Chivita) symbols. It maps a full covariant anti-symmetric tensor of rank
By the use of the contravariant metric differential operator ∇ g , the covariant metric tensor field g and the contraction operator one can introduce the notion of covariant divergency of a mixed tensor field K with finite rank.
Definition 3 Covariant divergency δK of a mixed tensor field
Remark. The symbol δ has also been introduced for the variation operator. Both operators are different from each other and can easily be distinguished. Ambiguity would occur only if the symbol δ is used out of the context. In such a case, the definition of the symbol δ is necessary.
The properties of the operator of the covariant divergency δ are determined by the properties of the contravariant metric differential operator, the contraction operator and the metric tensor fields g and g (a) The operator of the covariant divergency δ is a linear operator
The proof of this property follows immediately from the definition of the covariant divergency.
(b) Action on a tensor product of tensor fields
The proof of this property follows from the properties of ∇ g and from the relations
(c) Action on a contravariant vector field u
(d) Action on the tensor product of two contravariant vector fields u and v
(e) Action of the product of an invariant function L and a mixed tensor field
(162)
Special case: Action of the product of an invariant function L and the contravariant metric tensor g:
(f) Action on an anti-symmetric tensor product of two contravariant vector fields u and v
(164) (g) Action on a full anti-symmetric contravariant tensor field A of second
(h) Action on a tensor product of a contravariant vector field u, multiplied with an invariant function, and a covariant vector field g(v) with the contravariant vector field v
Special case: v ≡ u:
Special case: ε = 1:
Covariant divergency of a mixed tensor field of second rank
From the definition of the covariant divergency δK of a mixed tensor field K, the explicit form of the covariant divergency of tensor fields of second rank of the type 1. or 2. follows as
By the use of the relations (159) ÷ (164), (166) ÷ (168), and the expression [see (155) ÷ (158)]
the covariant divergency of the representation of G by means the rest mass density
(175) In a co-ordinate basis δG and g(δG) will have the forms
The relation between δG and δG follows from the relation between G and G
The covariant divergency of the Kronecker tensor field can be found in an analogous way as the covariant divergency of a tensor field of second rank of the type 1, since
If we use the representation of Kr
then the covariant divergency δKr can be written in the form
or in the form
In a co-ordinate basis δKr and g(δKr) will have the forms
6 Covariant divergency of the energy-momentum tensors and the rest mass density
The covariant divergency of the energy-momentum tensors can be represented by the use of the projective metrics h u , h u of the contravariant vector field u and the rest mass density for the corresponding energy-momentum tensor. In this case the representation of the energy-momentum tensor is in the form
δG and g(δG) can be found in the forms
In a co-ordinate basis δG and g(δG) will have the forms
On the grounds of the representations of δG and g(δG) the representation of the different energy-momentum tensors θ, s T and Q can be found.
The covariant divergency δθ of the generalized canonical energy-momentum tensor (GC-EMT) θ can be written in the form
In a co-ordinate basis δθ and g(δθ) will have the forms
The covariant divergency δ s T of the symmetric energy-momentum tensor of Belinfante (S-EMT-B) s T , represented in the form
can be found in the form
In a co-ordinate basis δ s T and g(δ s T ) will have the forms
The covariant divergency δQ of the variational energy-momentum tensor of Euler-Lagrange (V-EMT-EL) Q, represented in the form
follows in the form
In a co-ordinate basis δQ and g(δQ) will have the forms
The covariant divergency δ s T of the symmetric energy-momentum tensor of Belinfante s T can be written in the form
The covariant divergency δQ of the variational energy-momentum tensor of Euler-Lagrange Q can be found in the forms
8 Covariant divergency of the energy-momentum tensors and the energy flux density
In the previous chapter the notion of energy flux density e G has been introduced. By means of it a mixed tensor field G of second rank and of type 1. can be represented in the form
The covariant divergency δG of a given through e G tensor field G can be found by the use of the relation
and the property (155) of δ in the form
On the other side, the covariant divergency of (G)g can be found in the form
The different possibilities for a representation of the covariant divergency of the energy-momentum tensors are related to the different possibilities for a representation of the first covariant Noether identity for a given Lagrangian system with its corresponding energy-momentum tensors.
The covariant divergency δθ of the generalized canonical energy-momentum tensor θ can be written by the use of the energy flux density e θ in the form
(240) The covariant divergency δQ of the variational energy-momentum tensor of Euler-Lagrange Q can be found by means of e Q in the forms
In a co-ordinate basis δQ and g(δQ) will have the forms 
(244) By means of the covariant divergency of the energy-momentum tensors the covariant Noether identities can be represented in index-free forms.
Covariant Noether's identities and relations between their structures
The covariant Noether identities
for the mixed tensor fields of second rank of the type 1. θ, s T and Q can be written in index-free form by the use of the covariant divergency as
From the second Noether identity (θ − s T ≡ Q) the relation between the covariant divergencies of the energy-momentum tensors θ, s T and Q follows δθ ≡ δ s T + δQ, δ s T ≡ δθ − δQ. 
For W = 0 : δθ = 0, δ s T = 0 .
The finding out the covariant Noether identities for a given Lagrangian density L = −d g .L along with the energy-momentum tensors θ, s T and Q allow the construction of a rough scheme of the structures of a Lagrangian theory over a differentiable manifold with contravariant and covariant affine connections and a metric: In the Fig. 3 . L is the Lagrangian invariant of the material distribution. L g is the Lagrangian invariant of the gravitational field.
There are other possible relations between the structures of two Lagrangian densities than the relations between L g and L m in ETG. For instance, the relations between the variational energy-momentum tensors g Q and m Q of both Lagrangian densities and between the vector fields g F and m F .
Fig. 4. Possible relations between two Lagrangian systems
On the grounds of relations of this type a model for describing the gravitational interaction in V 4 -spaces is considered different from ETG [22] .
The covariant Noether identities can be used for a generalization of notions of the continuum media mechanics related to the notions of force density, density of the moment of the force (density of the inertial momentum) and angular momentum density for Lagrangian systems described by models over differentiable manifolds with affine connections and metrics.
